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SUMMARY 


Data are presented on the examination for streptococci and ag- 
elutination reaction of 710 milk samples drawn aseptically from in- 
dividual quarters of the udder of cows in three herds.. Three 
hundred and thirty-two of these were from 87 Bang’s disease posi- 
tive cows and 378 from 97 Bang’s disease negative cows. 

Distinctly different systems of management were used in caring 
for each herd which are described. 

Streptococci were found in milk from 66.7 percent of the Bang’s 
disease positive and 40.2 percent of the negative cows. Of the milk 
samples, 46.4 percent from the positive and 22.2 percent from the 
negative cows contained streptococci. “The percentage of both cows 
and samples with streptococci was quite uniform among the Bang’s 
disease positive cows in the three herds but varied widely among 
the negative cows. 

Milk from 66.7 percent of the Bang’s disease positive cows and 
1.0 percent of the negative cows showed agglutination. From the 
positive cows, 50.6 percent of the milk samples showed agglutina- 
tion while only 0.3 percent of the samples from negative cows were 
agglutinated. 

From Bang’s disease positive cows having streptococci in their 
milk from one or more quarters, 69.7 percent of the samples showed 
streptococci while 55 percent of the samples from a similar group 
of negative cows contained streptococci. The average number of 
infected quarters per cow was 2.7 for the positive and 2.1 for the 
negative cows. 

Of the streptococcus infected Bang’s disease positive cows 53.5 
percent had three or more quarters infected while only 33.3 percent 
of the negative cows had three or more quarters infected. 

No relation was found between the presence of streptococci and 
agglutination in the same sample of milk. 

Streptococci were found in milk samples from all quarters of the 
udder about equally, altho there were a few more reactions in 
samples from the right side of the udder. 

Agglutinations were distributed very evenly in milk samples 
from the different quarters of the udders. 

Attention is called to the possibility of Bang’s disease positive 
cows as a source of udder infection of negative cows. 
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Many recorded opinions have called attention to the large 
economic losses from Bang’s disease and streptococcic mastitis. Most 
of these, however, have considered one disease or the other separate- 
ly. The majority of workers have indicated that there is little, if 
any, relation between Bang’s disease and streptococcic mastitis. 
These opinions are, no doubt, based on the fact that the organisms 
causing these diseases have been identified and each causes a speci- 
fic disease independently of the other. It is a generally known fact, 
however, that Brucella abortus occurs in the udders of a high per- 
centage of Bang’s disease positive cows. 

It has been shown by several workers (1, 2, 3, 4, 5,) that Brucella 
abortus may cause a low-grade or chronic interstitial mastitis. Very 
little information is found in the literature regarding the frequency 
of streptococcic infection of the udders of Bang’s disease positive 
and negative cows. Thru the courtesy of the owners of two large 
commercial daries in the state an opportunity was extended to study 
the milk from the cows in their herds. Both of these herds con- 
tained Bang’s disease positive and negative cows. 

In herd No. 1, the positive and negative cows were housed in 
separate barns, cared for by different men, and grazed in different 
pastures so that there was no contact between the animals in the 
positive and negative groups. Even the breeding operations of the 
two groups were entirely separate, as a different set of bulls was 
used for each group. ‘These conditions had prevailed for about four 
years when our samples were taken. 

Herd No. 2 was divided into two groups which were housed in 
barns about a mile apart, on the same farm. ‘These groups are 
designated Herd 2a and Herd 2b. ‘The positive and negative cows 
in Herd 2a were kept in separate pastures but housed in the same 
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barn. ‘The positive cows entered a different door from that used 
by the negative cows and were stanchioned on the opposite side of 
a feed alley from the negative group. No effort was made to keep 
the positive and negative cows apart in Herd 2b, either in the pas- 
ture or barn. “The same men cared for both herds. 


Table 1. Number of cows from which samples were taken, and number 
of samples from individual quarters of the udder. 


Herd 1 Herd 2a Herd 2b All herds 


POSitiVeEMCOWSMe ee ee ee 51 9 27 87 

DBIN DIOS Sie eter eee cena fae Mee enact me 197 35 100 332 

NEGATIVE; COWS Bora i ee 32 44 21 OT 

Samples gees. eens cee eka eee 126 tes 719 378 

WATT E COWS aiterseseren oe eon tc oot cones seuss 83 5S 48 184 

Samples gee ee ee ee 323 208 179 710 
PROCEDURE 


Milk samples were taken aseptically from each quarter of each 
cow's udder. The udder was washed and dried and a few streams 
were milked from each teat and discarded. The milk for the sam- 
ples was then collected in sterile glass containers. Portions of these 
samples were incubated at least twelve hours at 37° C and examined 
for the presence of streptococci by the Breed technique. They were 
stained with Newman’s stain. Those that contained chains of ten 
or more cocci were considered positive. “The cows were classed as 
Bang’s disease positive or negative according to the results of the 
latest blood agglutination test previous to the collection of the 
milk samples. 


Samples of milk for determining the agglutinin titer for Brucel- 
la abortus were transferred to small test tubes containing about 0.01 
gram of powdered rennet. After the milk had clotted, the serum 
which exuded from the clot was used in making the agglutination 
test. “Ihe test was made at a dilution of 1 to 50, by the rapid meth- 
od, using Huddleson’s antigen for Brucella abortus. Results of 
this test were recorded as complete, +++, ++, + and negative agelu- 
tination. The +++, ++, and + agglutinations are grouped under 
the heading, partial agglutination. All agglutinations given in 
this bulletin are for Brucella abortus. 
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RESULTS 


The number of cows from which milk samples were taken and 
the number of samples are shown in Table 1. 

The percentage of positive cows in whose milk streptococci were 
found was approximately the same in all three herds (see Table 2). 
The average of all herds showed that 66.7 percent of the positive 


Table 2. Percentage of cows whose milk showed positive and negative 
reactions on examination for streptococci and agglutination. 


Herd 1 Herd 2a Herd 2b All Herds 
Bang’s Bang’s Bang’s Bang’s Bang’s Bang’s Bang’s Bang’s 
dis. dis. dis. Cisse eGis: dis. dis. dis. All 
Pos. Neg. Pos. Neg, Pos. Neg. Pos. Neg. cows 
Streptococci 
LOU CaEEe 62.7 3.L 66:7 943.2 74.1 90.5 66.7 40.2 52.1 


HOUTOUNGs.-.931:3 »96.92 33.3> 56.8 25.9 5 ssi bY 47.3 
Agglutination 

positive ........ 68.6 0 88.9 0 55.6 4.8 66.7 1.0 32s 

negative ....... 31.4 100 ete OO 444 95.2 33.3 99.0 67.9 


cows had streptoccoci present in milk from one or more quarters of 
their udders. A large variation was found, however, among’ the 
negative cows whose milk contained streptococci, in the different 
herds. Only one cow (3 percent) out of thirty-two in Herd | showed 
any streptococci while 19 (90 percent) out of twenty-one in Herd 2b 
showed this condition. ‘The average of all negative cows showed 
that the milk of 40.2 percent contained streptococci. Of all the 
cows, both positive and negative, examined, milk from slightly over 
half (52.7 percent) contained streptococci and this organism was 
not found in milk from 47.3 percent of the cows. The same kind 
of an analysis regarding milk agglutination results indicates the 
percentage of Bang’s disease positive cows showing agglutination 
of milk from one or more quarters to be 66.7 percent or exactly the 
same as for streptococci. Only one Bang’s disease negative cow or 
] percent gave any milk agglutination. Slight agglutination was 
recorded on milk from only one quarter of this cow. 

The reactions of the milk samples are shown in table 3. We 
again find the percentage of positive reactions for both streptococci 
and agglutination to be reasonably constant in each of the herds for 
the Bang’s disease positive cows. Streptococci were found in a lit- 
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tle less than half (46.4 percent) of the samples and about half of 
the samples (50.6 percent) showed agglutination. In samples from 
Bang’s disease negative cows, the percentage of samples increased 
progressively from the herd in which the positive and negative Cows 


Table 3. Percentage of milk samples that gave positive and negative 
reactions for streptococci and agglutination. 


Herd 1 Herd 2a Herd 2b All Herds All 
Pos. Neg. Pos. Neg. Pos. Neg. Pos. Neg. cows 
Streptococci 

LOUNC Geeta 43.1 8 45.7 225 53 55.7 46.4 22.2 33.0 
raYoH seoyevavel «4 iE) REAP Bese ards) 47 443 536 17.8 66.5 

Agglutination 
DOSIGIVEG eee 56.3 0 48.6 0 40 13° 50°6 oe 23.8 
negative _...... 43.7 100 51.4 100 60 98.7 49.4 99.7 76.2 


were kept entirely apart to the herd in which the positive and nega- 
tive cows were together at all times. Only one milk sample from a 
Bang’s disease negative cow showed any agglutination and this sam- 
ple came from the herd in which the positive and negative cows 
were not kept apart. 

Samples from cows having streptococci in their milk are con- 
sidered in Table 4. The percentage of samples containing strep- 


Table 4. Percentage of milk samples positive and negative to strep- 
tococci, and percentage of the samples centaining streptococci that were 
positive and negative to the agglutination test. 


Bang’s diseas2 positive cows Bang’s disease negative cows 
Herd 1 Herd 2a Herd 2b Total Herd 1 Herd 2a Herd 2b Total 


Streptococci 
LOU C Beene cre 68.0 69.6 72.6 69.7 25.0 52.0 59.7 55.0 
NO Veet OUT) Clmeereeeeeee 32.0 30.4 27.4 30.3 75.0 48.0 40.3 45.0 
Ageglutination 
POSITIVE meee 56.8 60.9 35.6 50.2 0 0 1.4 0.7 
MESAULVE ees 43.2 39.1 64.4 49.8 100 100 98.6 99.3 


tococci from the Bang’s disease positive cows in the different herds 
is surprisingly uniform. ‘The difference between the highest and 
lowest groups was only 4.6 percent and the average for the positive 
group was 69.7 percent. ‘The average for a similar group of Bang’s 
disease negative cows was 55 percent. 
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Table 5 gives an indication regarding the number of quarters 
affected in the cows whose milk showed streptococci. Among the 
positive cows, the smallest group was that showing only one, in- 
fected quarter and the largest group showed all quarters milking 


Table 5. Extent of streptococcus infection in Bang’s disease positive 
and negative cows. 


Bang’s dis. pos. cows Bang’s dis. neg. cows 
Herd Herd Herd Total Herd Herd Herd Total All Cows 
1 2a 2b Percent 1 2a 2b Fercent No. Percent 
Streptococci 
found in 
1 quarter 5 PR) 9 9 IS) 5) 1 Gao 183 BBS PR AL 
2 quarters 9 hf} AS SSID) 0 OM) ee Se Sem) Lae) 
3 quarters 2 0 2 Hl 19.0 0 3 Se2 0D 9 19.6 
All quarters .. 9 OnE OMS 4") 0 BB By BS) PY AGI 


to be infected with streptococci. “The opposite was true of the 
negative cows altho there were an equal number of cows having one 
and two quarters affected. “The average number of infected quar- 
ters for the positive group was 2.66 per cow while that for the nega- 
tive group was 2.1 infected quarters per cow. Four percent of the 
quarters on the positive cows were blind and 2.6 percent of the 
quarters of the negative group were blind. 

The results of agglutination tests made on the same milk samples 
from the positive cows were tabulated in combination with the re- 
sults of the examination for streptococci in ‘Table 6. Of four possi- 
ble combinations of reactions, the largest group was that in which 
streptococci and agglutination were found in milk from the same 
cow. The smallest group consisted of the cows in whose milk neither 
streptococci or agglutination were noted. Among the cows whose 
milk from one or more quarters was agglutinated, the ratio of the 
streptococcus negative to streptococcus positive cows was 1:1.9, 


Table 6. Percentage of cows and samples of milk that reacted to strep- 
toceccic and agglutination tests in Bang’s disease positive cows. 


Cows Milk samples 
Reactions Herd 1 Herd 2a Herd 2b Total Herd 1 Herd 2a Herd 2b Total 
SattA SE MOE cpeseaatctce-otepeaneay se 43.1 66.7 oY Oe wh 23.0 34:3 20.0 23.8 
SA Sites Podcesscetedeesccsauhaesds DAS I9) BPAY 18.6 23.0 32:0 14.3 20.0 26.8 
SSA eh ere Merce eteene 19.6 0 3480) 23:0 19.3 W7iil SO LOM OR 


ai eheceensetsscceconetes te Omid 7.4 10.3 24.4 34.3 27.0 26.2 
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while for the cows whose milk showed no agglutination this ratio 
was 1:2.2. Comparing streptococcus positive and negative cows, 
the ratio of cows whose milk showed no agglutination to those whose 
milk was agglutinated was exactly the same as in the above men- 
tioned combinations. <A similar tabulation of the results on indi- 
vidual milk samples shows all of the groups to be approximately 
equal. 


Table 7. Agglutinin titer of milk samples from Bang’s disease positive 
cows as percent of the number of samples tested. 


Streptococci present No streptococci 
Agglutination All All 
reaction Herd 1 Herd 2a Herd 2b Herds Herd1 Herd 2a Herd 2b Herds 
Completemee 60. 459 37.5 20.7 36.4 42.0 0 17.0 30.9 
Partiglterecett cts Oia eeroneD 17.0 149 15:2 OO 25.5 20.2 
INCSAUIVGm eee eccccectss 44.7 25.0 62.3 48.7 42.8 63.2 57.5 48.9 


‘The effect of the presence of streptococci on the agglutinin titer 
of the milk samples is shown in Table 7. In the milk samples con- 
taining streptococci there were 5 percent more complete and 6 per- 
cent less incomplete agglutinations than in the milk samples free 
from streptococci. The percentage of samples showing no ageluti- 
nation was about the same in both instances. 

A summary of the samples showing the presence of streptococci 
and agglutination according to the quarter of the udder in which 
they occurred is given in Table 8. The samples containing strep- 


Table 8. Distribution of streptococci and agglutination in the udder, 
as percent of the number of samples tested. 


Samples containing streptococci Samples agglutinated 
Bang’s disease Bang’s disease 
Positive Negative All Positive 
Quarter cows cows cows cows 
Wy CI ae eh a re id dk oe 38.6 25.8 31.8 53.0 
pA Se up ane OR ws oe Oh ae 45.1 18.3 30.9 50.6 
NS Al Se reer en eto eos 50.6 24.0 36.5 50.6 
ISAS Una ero entra erat ess D200 20.8 SB) 50.6 


tococci are fairly evenly distributed among the different quarters 
of the udder. A slightly higher percentage of infected quarters oc- 
curred in the right half of the udder than in the left but the dif- 
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ference is probably not significant. The agglutination reactions 
are quite evenly distributed among the various quarters, 


DISCUSSION 


The above data are of interest from several standpoints; first, 
the higher incidence of streptococcic infection among Bang’s disease 
positive than Bang’s disease negative cows; second, the larger per- 
cent of streptococcus infected quarters per cow among the positive 
cows; third, the relationship or lack of relationship between the 
presence of streptococci and agglutination reaction in milk from 
the same quarter of the udder; and fourth, the results of different 
systems of management of herds containing both Bang’s disease po- 
sitive and negative cows. 


The three herds examined varied considerably in size and pro- 
portion of Bang’s disease reactors and yet the percentage of cows 
and milk samples in which streptococci were found were very nearly 
the same in all three herds. Our average of 46.4 percent of the 
milk samples streptococcus positive agrees very closely with that re- 
ported by Hucker, Trudell and Jennings (6) (48 percent)ane22] 
cows condemned by the tuberculin test. In a study of 92 cows Sholl 
and ‘Torrey (3) found that milk from 63.4 percent of 41 Bang’s dis- 
ease positive and 19 suspicious cows contained streptococci. Their 
results with positive cows are quite similar to ours altho their 
findings for negative cows indicate a higher percentage of negative 
cows with streptococcic infection than do ours. 

In a report on eradication of abortion Simms et. al. (7) report 
the occurrence during a three-year period of 31 cases of garget 
among 44 Bang’s disease reactors and only 2 cases among 27 non- 
reactors. Graham and Thorp (8) stated that “garget or inflam- 
matory conditions of the udder marked by clotty or bloody milk 
are frequent complications in abortion-infected animals.” Elder (9) 
thought that Brucella abortus infection might act as a predisposing 
cause and pave the way for the entrance of streptococci and other 
organisms which seem to be most important in the causation of bo- 
vine mastitis. Our results further indicate that cows suffering from 
Bang’s disease show a higher incidence of streptococcic infection of 
the udder than do Bang’s disease negative cows in the same herd 
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when the herd is properly managed. It would seem that in herds 
such as Herd 2b where no attempt was made to keep the Bang’s dis- 
ease reactors separated from the non-reactors, the positive cows 
contributed materially to the infection of the udders of the negative 
COWS. 

In addition to a higher percentage of Bang’s disease positive 
cows showing streptococci in their milk, the average number of in- 
fected quarters per cow was higher among the streptococcus positive 
Bang’s disease reactors than among the non-reactors. “This is true 
for each herd as well as the total. More than half of the reactors 
had streptococci in three or more quarters while only one-third of 
the non-reactors showed streptococci in more than two quarters. 


There was apparently no interdependence between the occur- 
rence of streptococci and agglutination either in the individual cow 
or in individual quarters of the same cow. In other words, two- 
thirds of the Bang’s disease positive cows showed streptococci 1n 
milk from one or more quarters and a like number showed ageluti- 
nation of milk from one or more quarters. Of the positive cows 
showing streptococci in their milk about two-thirds showed agglu- 
tination for Brucella abortus in the milk. Furthermore, about two- 
thirds of the cows showing milk agglutination gave milk containing 
streptococci. The idea had been suggested that possibly in the case 
of udders which had been injured by streptococci to such an extent 
that some of the blood substances were able to filter thru into 
the milk, agglutinins for Brucella abortus might appear in the 
milk in this manner. Apparently this did not happen to any extent in 
these samples as the proportion of samples showing agglutination 
to those showing no agglutination was almost exactly even both in 
the case of the samples containing streptococci and those not con- 
taining streptococci. “The agglutinin titer of the samples which 
were agglutinated from the cows whose milk showed streptococci 
averaged a little higher than those from the cows whose milk did 
not show streptococci. 

It is not the intention of the authors to discuss in this bulletin, 
methods of managing Bang’s disease infected herds as this is done 
in another publication from this Station (10). The data presented 
give a graphic evaluation of three different systems of manage- 
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ment. ‘The care received by Herds 1 and 2a was excellent while 
that of Herd 2b was not up to the high standard of the other two 
groups. ‘his may account for some but certainly not all of the 
differences between it and the other two herds. The care received 
by Herd 2b was probably typical of that received by many better 
than average farmers’ herds thruout the country. The results 
emphasize the fact that, if Bang’s disease reactors are to be kept at 
all, they should be segregated not only to prevent the spread of 
Bang’s disease but also to prevent the spread of mastitis. If this 
is not done the Bang’s disease may furnish a second serious threat 
thru the spread of streptococci and mastitis. 
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